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(54) AUTONOMOUS MOVING SYSTEM FOR EMERGENCY OF ROBOT AND 
AUTONOMOUS MOVING PROGRAM FOR EMERGENCY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an autonomous moving system for 
emergency capable of letting a robot perform autonomous moving to relieve the 
robot unable to be remotely controlled safely and quickly. 
SOLUTION: This autonomous moving system for emergency is provided with a 
controller 10an encoder 20 in X directionan encoder 30 in Y directiona steering 
amount encoder 40and a data memory 50. The controller 10 is provided with an 
encoder data processing part 1 1 for processing each encoder data measured by 
each encoder 20 to 40 at any timestoring it in the data memory 50 at any timeand 
reading each encoder data stored in the data memory 50 in order from the new 
data when performing autonomous moving and an encoder data determining part 
1 2 for comparing each encoder data read by the encoder data processing part 1 1 
with encoder data when moving reversely by autonomous moving control to 
determine a reverse moving position. 



CLAIMS 



[Claim(s)] 

[Claim 1]An autonomous movement system for emergencies of a robot 
characterized by comprising the following. 

A control device which performs various processingssuch as control of a moving 
operation system of a robotand data processing of various input signalsX direction 
encoder which measures movement magnitude of the direction of X of a robot 
body from a transportation device in a moving operation systemY direction 
encoder which measures movement magnitude of the direction of Y of a robot 
body from said transportation deviceA steering amount encoder which measures 



the amount of angles in which a robot body rotated a level surface top from said 
transportation device to the direction of YProvide data memory which stores data 
etc. which carried out data processing of the various input signalsand said control 
deviceProcess each encoder data measured at any time by said X direction 
encoderY direction encoderand a steering amount encoderand it stores in data 
memory at any timeAn encoder-data treating part which reads each encoder data 
stored in said data memory at the time of autonomous movement from new data 
one by one. 

An encoder-data judgment part which compares each encoder data read by said 
encoder-data treating part with encoder data at the time of carrying out 
retrogression movement by autonomous movement controland judges a 
retrogression movement zone. 

[Claim 2]A function to which each encoder data stored [ by ] in a microcomputer 
carried in a robot which became impossible [ remote control ] just before 
becoming impossible [ remote control ] are made to read sequentially from new 
dataAn autonomous movement program for emergencies of a robot which realizes 
a function in which only a part of movement magnitude of each encoder data and 
the amount of angles moves a robot in the direction opposite to the move 
direction before communication rupture for every encoder data read one by one. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the autonomous movement system 
for emergencies of a robot and the autonomous movement program for 
emergencies to which autonomous movement of the robot which became 
impossible [ remote control ] is carried out. 
[0002] 

[Description of the Prior Art]Conventionallyin an extreme situation of the bottom 
of a vacua and a cryogenic temperature statewhen it must work at such a narrow 
place that a worker cannot entera hazardous environment robot is used and this 
hazardous environment robot works instead of a worker. In this casea worker will 
operate a hazardous environment robot by remote controland will control the 
moving operation and work operation of a robot. 
[0003] 

[Problem(s) to be Solved by the Invention]By the waysince a worker loses the 
means to which a robot is moved when it has become impossible [ remote 
control ] by failure etc.as this hazardous environment robot is moving to the 
destination place of workThere was fault that large-scale work had to be done as 
it returned to an extreme situation again after canceling an extreme situation of 
the workplacefor example and relieving the robot when relieving the inspection 



robot which became impossible [ these movement controls ]. The fault of delaying 
working hours substantially had arisen for such relief work. 

[0004]Thenthe purpose of this invention cancels the above-mentioned faultand in 
order to enable safely relief of the robot which became impossible [ remote 
control ] promptlythere is in providing the autonomous movement system for 
emergencies and the autonomous movement program for emergencies which make 
the minimum autonomous movement perform to a robot. 
[0005] 

[Means for Solving the Problem]In order to attain the above-mentioned purposean 
autonomous movement system for emergencies of a robot of this inventionA 
control device which performs various processingssuch as control of a moving 
operation system of a robotand data processing of various input signalsX direction 
encoder which measures movement magnitude of the direction of X of a robot 
body from a transportation device in a moving operation systemY direction 
encoder which measures movement magnitude of the direction of Y of a robot 
body from said transportation deviceA steering amount encoder which measures 
the amount of angles in which a robot body rotated a level surface top from said 
transportation device to the direction of YProvide data memory which stores data 
etc. which carried out data processing of the various input signalsand to said 
control device. Process each encoder data measured at any time by said X 
direction encoderY direction encoderand a steering amount encoderand it stores 
in data memory at any timeAn encoder-data treating part which reads each 
encoder data stored in said data memory at the time of autonomous movement 
from new data one by onelt has an encoder-data judgment part which compares 
each encoder data read by said encoder-data treating part with encoder data at 
the time of carrying out retrogression movement by autonomous movement 
controland judges a retrogression movement zone. 

[0006]In order to attain the above-mentioned purposean autonomous movement 
program for emergencies of this inventionA function to which each encoder data 
stored [ by ] in a microcomputer carried in a robot which became impossible 
[ remote control ] just before becoming impossible [ remote control ] are made to 
read sequentially from new dataA function read one by one in which only a part of 
movement magnitude of each encoder data and the amount of angles moves a 
robot in the direction with the opposite move direction before communication 
rupture for every encoder data is realized. 
[0007] 

[Embodiment of the Invention] Hereafterthe autonomous movement system for 
emergencies by one embodiment of this invention is explained with reference to 
drawing 1 . Drawing 1 is a schematic diagram showing the composition of the 
autonomous movement system for emergencies of this embodiment. 
[0008]The autonomous movement system for emergencies by a Composition of 
autonomous movement system for emergencies> book embodiment controls 
operation of a robot to detect the movement magnitude of a robot body and to 
perform autonomous movement based on the detected movement magnitude 



dataand is built in the inspection robot's robot body. The control device 10 which 
performs various processingssuch as control of the moving operation system 60 of 
robotssuch as a motorand data processing of various input signalsin this 
autonomous movement system for emergencies like drawing 1 The X direction 
encoder 20 which is connected with the driving shaft of the motor (not shown) 
attached to transportation devices (not shown)such as a wheel in the moving 
operation system 60and measures the movement magnitude of the direction of X 
of a robot bodyThe data memory 50 and ** which store the Y direction encoder 
30 which measures the movement magnitude of the direction of Y of a robot 
bodythe steering amount encoder 40 which measures the amount of angles in 
which the robot body rotated the level surface top to the direction of Ythe data 
which carried out data processing of the various input signalsetc. are provided. By 
this embodimentthe front direction (direction of movement) of the robot body at 
the time of moving by remote control is made into the direction of Yand the side 
face direction of the robot body which intersects perpendicularly with this 
direction of Y is made into the direction of X here. 

[0009]In said control device 10. The encoder-data treating part 11 which 
processes each encoder data measured at any time by each encoders 2030and 
40and stores in the data memory 50 at any timeor reads each encoder data stored 
in the data memory 50 from new data one by onelt has the encoder-data judgment 
part 12 which compares the encoder data at the time of carrying out retrogression 
movementand judges a retrogression movement zonethe communications 
department 13 which transmits and receives various signals with a remote 
controland ** like each encoder data read by said encoder-data treating part and 
the after-mentioned. This system configuration may be a microcomputer with 
CPUa memorya storage parts storeetc. 

[0010]The processing operation process by the autonomous movement system for 
emergencies of this constituted embodiment is explained below like the 
<processing operation in this system> above. 

[001 1]<processing operation [ in / usually / the system at the time ]> — 
operation of the robot at the time is usually explained first. Usuallyif a worker 
transmits an operating command signal towards a robot from a remote 
controlwhen a robot receives the signal in the communications department 13 and 
the control device 10 controls the moving operation system 60 based on the 
operating command signalsometimesmoving operation by a robot will be performed. 
Herein this control device 10 under moving operation of the robot at the time 
usuallythe encoder-data treating part 1 1 stores in the data memory 50 each 
encoder data measured with each encoders 2030and 40 at any time. 
[0012]<the processing operation in the system in an emergency> — herewhen 
communication between a remote control and a robot becomes extinct and it 
becomes impossible [ remote control ] during movement of a hazardous 
environment robot by the cause of failure occurring in a remote controlprocessing 
operation like drawing 2 is performed in this system. If communicative rupture is 
checked first in the communications department 13 of the control device 10 (Step 



101)Just before the encoder-data treating part 1 1 in the control device 10 
becomes impossible [ remote control ]read-out of the newest data is started 
among each encoder data stored [ by ] in the data memory 50 (Step 1 02). 
[0013]Thenthe control device 10 controls the moving operation of the moving 
operation system 60 based on each encoder data read first (Step 103). The 
control device 10 controls the moving operation system 60 so that a robot 
specifically moves only the part of the movement magnitude of the direction of X 
of the robot of each encoder datathe movement magnitude of the direction of 
Yand the amount of angles in which the robot body rotated the level surface top 
to the direction of Y in the direction opposite to the move direction before 
communication rupture. 

[001 4] After the above retrogression movements are performed based on the first 
read datathe encoder-data judgment part 1 2 compares each read encoder-data 
value with the encoder-data value after retrogression movementand judges a 
retrogression movement zone (Step 104). When both the compared data values 
are not in agreement at this timethe control device 10 controls the moving 
operation system 60and performs the amendment movement controls of a robot 
until it is in agreement with the read encoder-data value (Step 107). In this wayif 
judged with both the compared data values being in agreementit will be judged 
whether nextthis read data is the oldest among the encoder data stored (Step 
105). 

[001 5]If judged with read data being the least old among the encoder data stored 
as a result of a judgmentThe encoder-data treating part 1 1 reads new encoder 
data from the data memory 50 to the 2nd (Step 106)and the control device 10 
controls the moving operation of the moving operation system 60 like the above- 
mentioned step 103 based on these read encoder data. In this step 105if judged 
with read data being the oldest among the encoder data storedthis processing 
operation will be ended automatically and autonomous movement control of a 
robot will be suspended. 

[0016]Based on all the encoder data stored in the data memory 50 as mentioned 
abovewhen the control device 10 controls the autonomous movement of a robot 
like ****The robot which became impossible [ remote control ] follows the moving 
trucking before becoming impossible [ remote control ]and goes backand a robot 
returns to the move onset point of remote-control movement autonomously. A 
worker becomes possible [ relieving a robot in said move onset point according to 
a certain faulteven if it may lose the remote control means of a robot ] from this. 
[0017]Like ****while the robot movedexplained the autonomous movement 
system for emergencies which performs the autonomous movement processing 
operation and this autonomous movement processing operation of a robot when it 
becomes impossible [ remote control ] herebut. As a means to perform this 
autonomous movement processing operationThe program which performs not 
having restricted to the above-mentioned autonomous movement system for 
emergencies but autonomous movement processing operation of this invention is 
createdand it may be made to make the microcomputer carried in the robot 



perform autonomous movement processing operation based on this program. The 
function to which each encoder data stored [ by ] are made to read sequentially 
from new data just before becoming specifically impossible [ remote control ] for 
this program to the microcomputer carried in the robot which became impossible 
[ remote control ]It is for realizing the function read one by one in which only the 
part of the movement magnitude of each encoder data and the amount of angles 
moves a robot in the direction with the opposite move direction before 
communication rupture for every encoder data. 
[0018] 

[Effect of the Invention]Since moving trucking can be made to be able to go back 
and it can return to a move onset point by autonomous movement controlalso 
when a robot becomes impossible [ the movement controls by a remote control ] 
according to the autonomous movement system for emergencies of this 
inventionas stated aboveThe worker can relieve this robot out of control safely 
and promptly. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a schematic diagram showing the composition of the autonomous 
movement system for emergencies by one embodiment of this invention. 
[Drawing 2] It is a flow chart for explaining the processing operation in an 
emergency in the autonomous movement system for emergencies by this 
embodiment. 

[Description of Notations] 

10 [ — The communications department20 / — X direction encoder30 / — Y 
direction encoder40 / — A steering amount encoder50 / — Data memory60 / — 
Moving operation system. ] — A control device 1 1 — An encoder-data treating 
parti 2 — An encoder-data judgment parti 3 



